Genetic diversity assessment is the principle component for conservation and characterization of germplasm. Genetic diversity study of Afghan bread wheat genotypes is a first step to identify and to select high performance genotypes and distribute to wheat breeding programs. The main objective of this study is to investigate of genetic diversity in 35 Afghan bread wheat genotypes by using Simple Sequence Repeat (SSR) and Amplified Fragment Length Polymorphism (AFLP) markers. DNA extraction according to Cetyl Trimethyl Ammonium Bromide (CTAB) method was conducted and the total genomic DNA was isolated from each variety. Sixty-four SSR primer markers were used and eighteen EcoRI+(N)/MseI+(N) primer combinations with their primer sequences were used for selective polymerase chain reaction (PCR) amplification. Every SSR and AFLP fragment was scored as present (1) or absent (0) within all genotypes under study. Marker/ Value ratio of pairwise genetic distance between genotypes according to the SSRs data was from 0.508 to 0.691 with an average distance of 0.599. Relatively different grouping pattern in comparison to AFLP data observed through cluster analysis. Both types of molecular markers (AFLP and SSR) used in this research proved to be suitable for investigating genetic diversity in the genotypes of Afghan bread wheat, however, AFLP markers gave better view of genetically relationships among genotypes than the SSR markers. The grouping generated by AFLP data showed a special agreement with the origin regions of genotypes (Ariana-07 and Mazar-99 originating from the north of Afghanistan, Lalmi-03 and Kabul-02. Large number of DNA bands identified with AFLP markers might provide a better estimation of genetic similarity than those of SSR markers.
Introduction
Agriculture sector is the backbone of Afghanistan economy for sustainability and food security. Afghanistan produces about 2.3 million hectares wheat (Triticum aestivum L.) as a staple cereal food and has about 40 wheat varieties in its seed chain (FAO, 2017) . Collecting wheat germplasm from specific geographic region will show high genetic variation. A study of genetic diversity among adapted varieties or elite genotypes breeding materials has a significant impact on crop improvement used for germplasm management and genotype selection for different breeding purposes (Fufa et al., 2005) .
Genetic diversity assessment is a principle component for conservation and characterization of germplasm (Wenguang et al., 1998) . Genetic diversity is based on pedigree analysis, phenotypic data or molecular markers. In each gene pool genetic drift, selection pressure and the relatedness of ancestors without a known pedigree are important to investigation of genetic diversity based on pedigree analysis (Soleimani et al., 2002) . Different morphological and physiological traits have been studied as selection items for wheat breeding programs (Casadesus et al., 2007; Naghavi et al., 2007) , but these studies have some serious limitation including low heritability and polymorphism and late expression may be controlled by pleiotropic gene effects and epistasis (Van Beuningen and Busch, 1997) . These limitations made these markers to be replaced by DNA based markers such as Restriction Fragment Length Polymorphisms (RFLPs), Random Amplified Polymorphic DNA (RAPD), Amplified Fragment Length Polymorphisms (AFLP), and Simple Sequence Repeats (SSRs). Using molecular markers is a complementary method to analyze genetic variation in different crop plants and wild type species because they are not influenced by pleiotropic gene effects and epistasis. In addition, in term of cost, polymorphism, reproductively and genetic distance estimation are very different, and breeder can choose each of them by considering advantages and disadvantages of them (Gupta et al., 1996; Prasad et al., 2000) . SSR markers is frequently used in most plant genomes and can be highly informative and reproducible (Gupta et al., 1996) . Although AFLP analysis is laborious and time consuming, it can detect many polymorphisms with each specific primer combination (Mardi et al., 2006) .
In recent years, low yield per unit area, low quality of bread wheat, lack of research activities on wheat as a staple food and lack of certified seeds for farmers are the biggest challenges of wheat production in Afghanistan. Therefore, a study of genetic diversity of Afghan bread wheat genotypes is first step to identify and selecting high performance genotypes and to distribute to wheat breeding programs. The main objective of this study is to investigate of genetic diversity in 35 Afghan bread wheat genotypes by using SSR and AFLP markers.
Material and Methods

Plant Materials
Previously we gathered more than 250 cultivars and advanced lines (such as landraces, elite genotypes, generation of the advanced backcross populations or recombinant inbreed lines) from Afghanistan's Ministry of Agriculture, Irrigation and Livestock, ICARDA and CIMMYT region offices in the country and other international related organization. This study was conducted in agriculture research farms in Kabul University and Badam Bagh, during three wheat harvesting seasons 2014-2015, 2015-2016 and 2016-2017 . The genetic materials include thirty-five different local wheat genotypes adapted and introduced by Afghanistan's Ministry of Agriculture, Irrigation and Livestock. These common genotypes had good agronomic characteristics and performed well under Kabul agro-ecological conditions in recent years. More descriptions of these genotypes is presented in Table 1 .
DNA Extraction
To obtain material for DNA extraction, according to Cetyl Trimethyl Ammonium Bromide (CTAB) method (Saghai-Maroof et al., 1984) , 5 seeds of each examined genotypes were germinated and allowed to develop for 3 weeks under glasshouse conditions. Five cm leaf segments were picked up from each genotypes and used to create a pooled leaf sample. The leaf tissue was used to extract DNA. The final DNA pellet was suspended in 50 µL TE buffer (10 mM TRIS-HCl, pH 8.0; 1 mM EDTA). Number of  Alleles  1  GWM164 1A-L  3  33  GWM251  4B-L  8  2  GWM497 1A-L, 2A-L, 3D-L  14  34  GWM107  4B-L  6  3  GWM259 1B-L  10  35  GWM149  4B-L  6  4  GWM153 1B-L  11  36  GWM608  4D-L  4  5  GWM337 1D-S  11  37  GWM156  5A-L  3  6 GWM357
GWM538 4B-L 1 64 GWM437 7D-L 12 Mean 6.29 
Simple Sequence Repeats (SSRs) and Amplified Fragment Length Polymorphisms (AFLPs) analyses
Total genomic DNAs were isolated from each variety. Sixty-four SSR primer markers were used following Roder et al. (1998) , see Table 2 for details. Also AFLP analysis was conducted by using enzyme combination EcoRI and MseI in accordance with method of Vos et al. (1995) . Eighteen EcoRI+(N)/MseI+(N) primer combinations with their primer sequences were used for selective polymerase chain reaction (PCR) amplification (Table 3) , (Eivazi et al, 2008) .
Every SSR and AFLP fragment was scored as present (1) or absent (0) within all genotypes under study and to estimate the genetic similarities (GS) between pairs, binary matrix was used by applying Nei and Li coefficient (Nei and Li, 1979) . Therefore, the coefficient of dissimilarity (GD) between pairs calculated by GD = 1 -GS. A cluster analysis was carried out using the unweighted pair grouping method of arithmetic averages. The analyses were conducted with NTSYS-PC software (Rohlf, 2000) . The support values for the level of confidence at the nodes of the AFLP, SSR and AFLP+SSR dendrograms were analyzed by 1000 bootstrap resampling using PHYLIP 3.57c computer software (Eivazi et al., 2008; Felsenstein, 1995) .
Results
SSRs Analyses
Sixty-four wheat SSR loci produced a total of 491 alleles across all the genotypes related to grain yield and other agronomical traits under research. The number of alleles per locus ranged from 1 to 16, with an average of 6.29 alleles per locus (See Table 2 ). Marker/ Value ratio of pairwise genetic distance between genotypes is measured. According to the SSRs data this ratio was from 0.508 to 0.691 with an average distance of 0.599 (Table 4) . Relatively different grouping pattern in comparison to AFLP data observed through cluster analysis (Fig. 1) . In the results of clusters, Koshan-09 and Lalmi-01 were placed in the same cluster and also Kabul-02 and Lalmi-03 were assigned in same cluster. Chonte was separated from Kabul-02 and grouped with Darulaman-07, Roshan-96 and Herat-99. In both data, Ariana-07 was distinct from the other clusters ( Fig. 1 and Fig. 3 ), by considering of genetically content of them.
AFLPs Analyses
An analysis of amplified fragment length polymorphisms in 35 Afghan wheat genotypes based on eighteen primer combination constituted a total of 320 polymorphic amplified DNA fragments. Estimates of genetic diversity based on AFLP data varied from 0.425 to 0.819 with an average of 0.622 (Table 4 ). Grouping based on AFLP data revealed relative association with origin of genotypes region (Fig. 2) . In the AFLP grouping, two genotypes, Ariana-07 and Mazar-99 originating from the north of Afghanistan were closely grouped together. Genotypes Lalmi-03, provided from ICARDA materials and Kabul-02, which have good tolerance to drought, were also clustered together, with high bootstrap value.
AFLPs & SSRs Analyses
Amplified fragment length polymorphisms and SSR combined data analysis revealed a different grouping pattern compared with the individual methods. Based on this grouping, genotype Ariana-07 was differentiated from the others, which, has similar results of AFLP clustering analysis and Gul-98, Bakhtawar-92, Ghori-96, HD-2285, Inqlab-91, Balkh-66, Nangarhar-64, PBW-154, HUW-234, Dayma-96, Rana-96, Amu-99, Darulaman-07, Roshan-96, Herat-99 and Croc-01 showed very close relationships and grouped in one cluster (Fig. 3) .
Discussion
Both types of molecular markers (AFLP and SSR) used in this research showed to be suitable for investigating genetic diversity in the genotypes of Afghan bread wheat. However, according to the Table 4 , AFLP markers provided better view of genetically relationships among genotypes than the SSR markers. The grouping generated by AFLP data showed a special agreement with the origin regions of genotypes (Ariana-07 and Mazar-99 originating from the North of Afghanistan, Lalmi-03 obtained from ICARDA and Kabul-02. A large number of DNA bands identified with AFLP markers might provide a better estimation of genetic similarity than those of SSR markers in wheat and maize, respectively, (Almanza-Pinzon et al., 2003 , Barbosa et al., 2003 AFLP marker analysis by 18 clusters in genetic distance 0.64 (Fig. 2) is useful for identifying polymorphic molecular markers on the genotypes, Therefore, these markers were useful for evaluating genetic diversity among and within species (Shoaib et al., 2006 , Altıntaş et al., 2007 . As well by considering the highest mean of marker by value, 0.622 (Table 4) in genetic distance by AFLP technique, the primers developed for population are relevant to related taxa (Sasanuma et al., 2002) .
Conclusion
In the study showed that collecting wheat germplasm from specific geographic region showed high genetic variation. Considering the importance of morphological assessment, the characterization of wheat gene pool by using DNA fingerprinting techniques such as marker assisted selection via AFLP and SSR molecular markers is an initial step in wheat breeding. This provides a tool to assess genetic diversity for finding high yield varieties. In summary, we conclude that the AFLP loci tested here in the genotypes, generally have more dominant inheritance versus SSR regions. The frequencies of polymorphic bands in diverse germplasm are in the range that enables mapbased diversity studies (Hazen et al., 2002) . Furthermore, the magnitude and pattern of genetic variation observed in this study will be useful for wheat breeders to apply the genotypes as parents in the breeding programs.
